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Abstract
The purpose of this research was to understand and project the opinions of the public in
Iceland on soil conservation and current efforts. The issue of soil erosion dates back to settlement
around 1,100 years ago. The loss of vegetation from deforestation and grazing exposes the land
to the effects of wind, water, and other devastating elements, leading it to erode away. The Soil
Conservation Service of Iceland (SCSI) was developed to combat this issue over 100 years ago
with efforts including planting trees, promoting safe farming practices, and replenishing the land.
Interviews were conducted with various individuals, including a chef, farmer, and an expert at
the SCSI. The same two themes were brought up during nearly all interviews, which include the
Alaskan Lupine and grazing. The Alaskan Lupine was used to bind eroded ground and give way
to native plants to take over, but this wasn’t necessarily the case. In addition, efforts to mitigate
overgrazing were found to be of less importance than initially thought. The cumulative
interviews shed light on some of the dilemmas facing soil conservation efforts and provide
insight on possible solutions.

1. Introduction
Iceland has one of the most eroded land in Europe, if not the world. More than half of the
vegetation cover has been destroyed, which started over 1,100 years ago after settlement. This
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loss of vegetation exposes the soil to the wind, water, and other devastating elements causing it
to erode away. The soil that gets left behind can have a fraction of the fertility that was once
there before (Bjarnason, 1978). To further this, Dr. Olafur Arnalds of the Agricultural University
of Iceland claims a similar truth, “soil erosion changes the appearance of the land, and can
transform fertile areas into barren wastelands” (Arnalds, 2001a). Just this simple statement lead
to the belief that the possible lack in nutrients in the soil has caused the effort to forest areas
lacking coverage for ages or afforestation to have some troubles. Ultimately, the following
questions were formulated: How has soil erosion affected the availability of nutrients for tree
growth on Icelandic land?, What educational programs are available to educate the public on soil
conservation?, and Is the public concerned about the fertility and growth of trees on Icelandic
land? The main purpose of this study is to assess the knowledge of the public and current efforts
on the topic of soil conservation. Nothing can be exercised to combat soil erosion, afforestation,
or fertilization effectively if the general public is not informed on the topic and can support it.
A total of nine sources were thoroughly evaluated with three having significant
importance. The main topic relating each source was soil conservation with three distinct themes
of soil erosion, forestry, and fertilization. Soil erosion, as defined by Dr. Arnalds, is the removal,
transportation, and deposition of surface soil that leads to the inhibition or could inhibit growth
of vegetation or the prevention of vegetation from establishing on the soil surface (2001a).
Forestry is the science or practice of planting, caring for, or managing forests (Thröstur, 2017).
Fertilization is the application of fertilizers on land or soil (Óskarsson, 2001) in order to
replenish nutrients. Each of these topics will be described and analyzed in greater detail below.
1.1 Soil Erosion
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Soil erosion had been taking place well before settlement, but it started advancing during the
ninth century when Iceland was first settled. As people started developing and advancing, the
land began to go under changes, such as its use for grazing. The Little Ice Age from 1550 to
1850, with detrimental climate change, intensified the effects of grazing. Also during this period,
the most catastrophic time of soil erosion arose from massive sand encroachment at around 1660.
This horrific period of soil erosion lasted for three centuries until 1960 (Greipsson, 2012). In
addition to other events, soil erosion has gone out of control and has affected more than half of
Iceland.
As the events above describe, soil erosion had escalated at the time of settlement. Soil
erosion can be described in two ways, natural erosion and accelerated erosion. Natural erosion is
nature’s way of leveling out the land’s surface. Accelerated erosion is erosion as a result of
human use of the land, such as grazing, and is more drastic, occuring over a short period of time
(Arnalds, 2001a). Accelerated erosion is of great concern for this study. Figure 1 below shows
the extent of this erosion and areas of great interest for this study. It is important to note, at this
point, that soil is an ecosystem, which is extremely important in the nutrient cycle (Arnalds,
2001a). Natural erosion, since it occurs over an extended period of time, can control the fertility
of the soil. While accelerated erosion occurs so quickly the soil doesn’t stand a chance. As Dr.
Arnalds describes, the organic world of the soil ecosystem takes a tremendous amount of time to
recover if its resources are eroded or lost (2001a). This is why soil conservation is of utmost
importance.
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Figure 1. This map shows the areas of Iceland affected by soil erosion as of 1997. The areas in
red or darkly shaded have extremely severe erosion while are green or lightly shaded have little
to no erosion (Arnalds, 2001a).
Soil conservation includes protecting soil from erosion and its characteristics, such as fertility
and its ability to store and deliver water (Arnalds, 2001a). Iceland, in particular, developed one
of the oldest soil conservation services, the Soil Conservation Services of Iceland or SCSI. “The
main tasks of the SCSI include combating desertification, sand encroachment and other soil
erosion, promotion of sustainable land use and reclamation and restoration of degraded land”
(The Soil Conservation Service of Iceland, 2018). The SCSI will be an important resource
moving forward in this study.
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1.2 Forestry
The forestry of Iceland is fairly simple, considered there isn’t much land covered by forests.
Forests on Iceland started during the mid to late Tertiary about 5-15 million years ago with tree
genera including Sequoia, Magnolia, and many more. As time progressed, pines were able to
survive the first few glacial periods, but the only forest forming tree species to return was the
downy birch with some other species being found, but are very rare. At the time of settlement,
birch forests covered 25 to 40% of Iceland’s land area (Thröstur, 2017). As of 2002, the
remaining forests cover about 1.4% of Iceland’s land and that is with conservation efforts
(Usher, 2002). Trees were cleared for grazing without any concern for the environmental future
of the land. Sheep grazing, in particular, prevented birch from regenerating after they were cut
down causing the area of forests to decline rapidly (Thröstur, 2017). Right now, the Icelandic
government aims to increase the forest land area to 5% over a 40 year period (Usher, 2002). The
Icelandic Forest Service or IFS was established in conjunction with the SCSI to manage the
National Forests, which consists of about 5% of Iceland’s forests. In addition, the IFS promotes
direct seeding and self seeding of birch, which is a part of their afforestation program (Thröstur,
2017).
In order for afforestation to be productive a good source of nutrients is needed, usually
coming from the soil. Birch trees need a variety of nutrients including, but not limited to,
nitrogen, phosphorus, potassium, calcium, and magnesium (Hoyle, 1969). In addition to
nutrients, birch trees, as all other vegetation, need water. These nutrients and water availability
determine the health of the tree and likelihood of its survival. Since soil erosion can strip all of
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these nutrients and reduce the amount of water available in the soil, it is extremely important to
ensure that these things are still present in the soil on Icelandic land.
1.3 Fertilization
Barren land caused by soil erosion has left vegetation struggling. For instance, “field
observations of afforestation on barren land have often revealed growth stagnation and poor
survival of seedlings, with mortality ranging from 50 to 100%” (Óskarsson, 2001). The causes of
the high mortality, as Dr. Hreinn Óskarsson of the Icelandic Forestry Service describes one
study, are nutrient deficiency, more specifically nitrogen and phosphorus, damages from weevil
larvae, and frost (2001). This new knowledge led to fertilization of afforested areas. Nitrogen
and phosphorus fertilizers promoted the greatest effect in combination. Just adding fertilizer, Dr.
Óskarsson found, after reviewing multiple studies, that the trees were better able to defend
themselves against frost, as well as grow taller and healthier (2001). In the end, it was concluded
that further applied research on nutrient status is needed in the future, in order to boost the
productivity of afforested areas in Iceland (Óskarsson, 2001).
In comparison, Dr. Arnalds worked with the Agricultural Research Institute to produce a
soil map (2001b). The map in Figure 2 was constructed using data from Dr. Arnalds’ previous
study from above.
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Figure 2. This map shows the soil classes within Iceland as of 1999 (Arnalds, 2001b).
The land was broken up into six categories, Brown Andosols, Organic Andosols, Vitric
Andosols, Leptosols, Sandy Leptosols, and Leptosol/Sandy Andosol complex. Brown Andosols
are rich in clay minerals and ferrihydrate, and they form an 80-200 cm layer. Organic Andosols
form a 50-500 cm layer and are rich in nutrients. Vitric Andosols are poor in organic matter in
comparison. Leptosols are found on slopes where erosion has taken away Brown and Organic
Andosols. Sandy Andosols are found near glaciers and typically composed of volcanic glass.
Leptosol/Sandy Andosol complex is very common in Iceland and happens where there is an
abundance of sand on lava surfaces. Further information regarding the definitions of the six land
classes can be found within the study. Although it appears, from Figure 2, that Brown and
Organic Andosols are in abundance in Iceland, there is clearly a large portion of land that needs
to be transformed toward more fertile land. At the end of the study, it was concluded that there is
a need for systematic monitoring of soil fertility and quality (Arnalds, 2001b). The need for
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research is evident, considering the gap found in Dr. Óskarsson’s and Dr. Arnalds’ studies, but
public knowledge and education will be needed in order to successfully execute afforestation,
minimize soil erosion, and fertilize land for proper tree growth.

2. Methodology
The research question that this study is attempting to answer is: How has soil conservation
efforts affected the growth of trees and what can be implemented to help tree growth in Iceland?
An interview process was used to address this issue and shed light on the current efforts and
possible issues regarding these efforts. With the sources already analyzed, it is hypothesized that
the current efforts of soil conservation have been effective and assisted in the growth of trees in
Iceland.
To obtain a holistic understanding of the issue, the researcher decided to collect three
primary forms of data, interviews with local Icelanders, obtaining artifacts of soil conservation
such as pictures, and a literary review of current scholarship. The interviews were of the utmost
importance regarding this research. The thoughts and opinions of various locals, including an
Icelandic tour guide, a chef at a hotel in Blönduós, a mushroom farmer in Flúðir, and an expert at
the Soil Conservation Service museum, made it possible to understand and evaluate certain
efforts. The artifacts collected included various images of the land that was once covered by
forests and provided a new perspective. A media analysis of news articles and other media
allows for a broader understanding of the benefits and issues surrounding soil conservation
efforts.
2.1 Process of Data Collection
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Data was collected in Iceland over a period of one week from 10 March 2018 to 17 March 2018.
Throughout this week, interviews were conducted with four individuals of interest as discussed
above. The researcher used semi structured interview questions to guide the conversation, while
providing freedom for the conversation to touch various topics. Conducting the interviews in this
way would allow for targeted opinions from a variety of professions that could be affected by
soil conservation and its efforts. Each interview was auditorily recorded and notes were taken in
a field journal. Due to the limitations of travel and time, only the northwest region of Iceland,
including Blönduós, Flúðir, and Reykjavík, was able to be reached to conduct interviews.
Artifacts were collected along the highway and at various locations through the
expedition. The main goal of collecting artifacts was to capture the desertification of the land and
the effects of grazing. General observations were recorded in a field journal. In addition, photos
were taken of current tree farms that were observed.
2.2 Process of Analyzation
The process of analyzing the data collected involved separating the interview data into common
topics of discussion, which include the Alaskan Lupine and grazing. This was done to properly
address each topic and its effectiveness in relation to soil conservation. An evaluation of each
topic was completed to its relation to the three major themes, soil erosion, forestry, and
fertilization. The artifacts were used to strengthen the common topics discussed, as well as the
literary review of media.

3. Findings
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As stated, the interviews had two main topics, the Alaskan Lupine and grazing. In addition to
each topic, general issues were brought to light, as well.
3.1 Alaskan Lupine
The Alaskan Lupine, a purple flower, was introduced about thirty years ago by the SCSI to help
fertilize the land. Although the plant had been used in the past, this was the first time Iceland
used it for land reclamation and to stop soil erosion (Tummolillo, 2011). The premise behind the
flower was to fertilize the soil then give way to other native plants. In order to fertilize the soil,
the plant takes nitrates from the air and redistributes them into the soil. Nitrogen being one of the
elements commonly deficient in the soil as a result of erosion. After about twenty years, the
flower is known to stop growing, allowing larger plants to start growing once the soil in rich
enough in nutrients. In order to proactively spread the Alaskan Lupine, the SCSI gave small bags
of seeds to gas stations to distribute to customers as they stopped. Once given a bag full of
Lupine seeds, they were instructed to wave the bag outside the window while driving, allowing
the seeds to spread across the land (Tour guide, personal communication, March 12, 2018). This
was unregulated and soon the Alaskan Lupine was able to grow, eventually out of controllable
hands.
This is where the controversy comes to play, whether to allow the purple flower to stay or
eradicate it. The opinions of each individual, tour guide, chef, farmer, and expert, interviewed are
respectively as follows: positive, positive, negative, and neutral. The tour guide was the most
enthusiastic of the Lupine. He has started a Facebook page advocating for the Alaskan Lupine
called “Friends of the Alaskan Lupine.” (Tour guide, personal communication, March 12, 2018)
The chef owns a plot of land in the mountains and stated, “If you see a picture from 1975, it’s
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more or less just a grey, black mountain, but a beautiful sad mountain. And now it’s covered in
beautiful purple colors and green. And thanks to the Lupine, that is the case. That doesn’t harm
anyone” (Chef, personal communication, March 12, 2018). The farmer stated, “I’m both yes to
flowers and yes to growing around Iceland, but it’s a lot… it’s no stopping [the Alaskan Lupine]
and we don’t want to poison anything or do anything about it, so it’s kinda, it’s a dilemma”
(Mushroom farmer, personal communication, March 14, 2018). The expert was more concerned
about regulation. In the past there was very little regulation, but “now there’s very strict
regulation, so you have to apply and there’s only certain areas you can use it now” (Soil expert,
personal communication, March 15, 2018).
A local magazine to Reykjavík called “The Reykjavík Grapevine” published an article
titled “Alaskan ‘Wolf’ Invades Iceland.” The author introduces both positive and negative
aspects of the Alaskan Lupine. Ævar Jóhannesson introduced a new drink made from the plant to
help cancer patients through treatment. “‘The drink has proved beneficial for people suffering
from asthma, arthritis, as well as other inflammatory symptoms, such as aching joints and even
healthy individuals, as an overall immune booster,’ Fríða Brá Pálsdóttir says, an employee at
Heilsuhúsið” (Tummolillo, 2011). In opposition, the Alaskan Lupine invades areas beyond those
eroded. It puts native plants, such as the bilberry, at risk of being eradicated (Tummolillo, 2011).
3.2 Grazing
A common farm in Iceland can have 500 sheep or more, in addition to other livestock. This
industry is a staple of the Icelandic economy. The sheep and livestock need to eat and sometimes
the farmers overuse the land they have and cause their animals to become too skinny and often
starving (Mushroom farmer, personal communication, March 14, 2018). If the land is
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overgrazed, it becomes lumpy and easily eroded and the SCSI steps in. According to the expert
at the SCS museum, a “quality sustainable” stamp was developed to prove that farmers had
sustainable practices. “It’s a big dilemma the grazing in Iceland cause they [farmers] claim they
have sustainable grazing, it’s not sustainable… but now they haven’t gone through it [the
‘quality sustainable’ stamp], so we [SCSI] have backed off from it” (Soil expert, personal
communication, March 15, 2018).

Figure 3. Typical farm and grazing area utilized.
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Figure 4. This land has been overgrazed and become lumpy.
Another article from the Reykjavík Grapevine examined the sheep industry in Iceland.
The number of sheep farms has been steadily declining, but there are still concerns of
overproduction and calls for reducing sheep farming. “Ágúst Andrésson, the chairperson of the
National Association of Slaughter Permit Holders, told reporters recently that Iceland needs to
both decrease lamb meat production and expand the overseas market” (Fontaine, 2017).

4. Conclusion
During the interviews, one word continuously appeared. It was used to describe the Alaskan
Lupine, grazing, and soil conservation in general. It was used to conclude answers that, after
pondering for a few moments, couldn’t be determined. That word was “dilemma.” It is a
dilemma. The actions of the SCSI have been inadequate. It seemed that the majority of responses
from those interviewed didn’t know where the future of soil conservation would bring them. The
main purpose of soil conservation is to allow for plants to grow and, more importantly, for
forests to come back. The steps that have been made to bring back the forests and save the land
have not been effective nor controlled.
The Alaskan Lupine has been a detrimental attempt to combat soil erosion and has led to
more problems than it has solved. It’s taken over the land that the seeds were distributed in and
over grown to areas where it was not needed. It was meant to give way, eventually die out, and
allow for native plants to grow in its place. Although this purple flower is beautiful and alleviates
the grey backdrop that the land possesses, it has come at too high of a cost for the Icelandic
people, whether it’s realized or not. Just because something is beautiful, does not make it a good
thing.
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Grazing in Iceland is a tremendous problem. The SCSI had developed a system, the
“quality sustainable” stamp, that had the potential to work if it was enforced, but it was left to the
wayside and eroded away. As seen in Figures 3 and 4, the land has become lumpy, unable to
sustain growth, and becoming barren. If nothing is done to combat overgrazing, the land will
become a wasteland that won’t be able to be used for farming nor afforestation.
It’s difficult to imagine the circumstances and flaws that have been described thus far. It’s as if
it’s a completely different world.
Can a person who has been brought up in the heart of a thick dark forest, where one has
to beat a path through multiple layers of trees just to take a letter to the post office, have
any conception of what it’s like to spend one’s entire childhood waiting for a single tree
to grow? (Ólafsdóttir, 2011)
This quotation was found in a small bookstore in Akureyri and encompasses the purpose of this
research. This is the reality that the Icelandic people have lived with for the past centuries. The
solution may seem simple for those that live in the United States or anywhere that has forests,
but it’s difficult to transform an entire 40,000 square mile barren island into one full of tall
growing birch and other native species.
A statement such as “Soil erosion is the problem, fertilization is the solution, and forests
are the result” is an oversimplification of the efforts that need to occur for soil conservation and
afforestation. It isn’t just fertilizing the soil, it’s a mindset that has to be common among the
majority of people, including farmers, chefs, tour guides, and tourists alike, to accomplish a
common goal and maintain it. There are many factors to solve this problem, including an
up-to-date evaluation of the land quality, such as the one conducted by Dr. Arnalds in Figure 2,
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redesigning the layout of grazing pastures, as suggested by the expert at the Soil Conservation
museum, which includes more regulation of grazing, and informing the public on techniques or
practices that they can utilize to help soil conservation. Further research is needed in all three of
these areas to ensure that vegetation and forests have a chance to prosper in Iceland.
The future of soil conservation in Iceland is promising. The current efforts may seem
dismal or insignificant, but it’s just the beginning of a long process to the reforestation of trees
and growth of vegetation alike.
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